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Vn）的前体蛋白，而 Vn 则是卵黄蛋白（yolk protein, YP）的主要成分。Vg 是一
种高分子量的含糖、磷、脂的蛋白，其 基本的功能是为胚胎发育提供营养物质
和能量，此外 Vg 还具有运输脂类、参与免疫防御等多方面的功能。 
本课题组先前已克隆了拟穴青蟹（Scylla paramamosain）Vg（SpVg）的 gDNA
和 cDNA 全长序列，并且对 SpVg 进行了时空表达分析，因此本文在此基础上对
SpVg 进行了进一步的研究，主要结果如下： 
1）利用三疣梭子蟹（Portunus trituberculatus）Vn 抗体，采用 western blot
方法确定了雌性拟穴青蟹 Vg/Vn 蛋白的亚基组成，血淋巴 Vg 由约 80 kDa 和 207 
kDa 两个亚基组成，卵巢 Vn 由约 80 kDa、100 kDa 和 107 kDa 三个亚基组成。
并且推测得到拟穴青蟹外源性 Vg 的剪切模式：约 287 kDa 的 SpVg 在肝胰腺合
成后，被类枯草杆菌蛋白酶（subtilisin-like endoprotease）识别 RERR 保守基序，
剪切得到约 80 kDa 和 207 kDa 大小两个亚基，它们随后被释放入血淋巴并被运
输至卵巢，大亚基在卵巢中再一次被某种未知的蛋白酶剪切成约 100 kDa 和 107 
kDa 两个小亚基，这样 SpVg 经过两次蛋白酶剪切 终形成含三个亚基的 Vn。 
2）采用免疫组化和原位杂交法对雌性拟穴青蟹肝胰腺和卵巢中的 Vg/Vn 进
行定位，结果显示卵巢的滤泡细胞和肝胰腺的腺管上皮细胞是 Vg 合成的场所。




物（SpVg-like）的存在，并将其与雌蟹中的 SpVg 进行比较，主要内容如下： 
1）用分子生物学方法在精巢组织中克隆得到SpVg-like的cDNA全长序列
（8316 bp），并将其与从雌性青蟹中克隆得到的SpVg的gDNA和cDNA进行比较，























对 SpVg-like 蛋白和 SpVg-like mRNA 进行定位。结果 SpVg-like 蛋白在这三个组




生殖系统中发现了 SpVg 类似物的存在，而这些都充实了对 Vg 的研究，并为深



















  Vitellogenin (Vg) is the precursor of the major yolk protein (YP), vitellin (Vn), 
which is a high density lipoglycoprotein and widely exists in the oviparous animals. 
Vg not only provides some protein, carbohydrates, lipids, and other nutritional 
supplies to the developing embryo, but also transports lipids and metallic ions even 
participates in immune defense, and so on. 
  We had cloned the gDNA and cDNA sequence of SpVg, and analyzed the temporal 
and spatial expression of SpVg in the mud crab Scylla paramamosain. Therefore, in 
this paper, we do some further study of SpVg based on the previous research. Our 
main results are as follows: 
  1) Western blot analysis revealed that SpVg in the hemolymph of female crab was 
composed of two subunits of ~80 kDa and ~207 kDa, and Vn in the ovary was 
composed of three subunits of ~80 kDa, ~100 kDa and ~107 kDa. We supposed that 
the processing pathway of SpVg included two cleavage. Initial cleavage happened in 
hepatopancreas where Vg was synthesized, and SpVg was cleaved at the RERR 
consensus cleavage site by a subtilisin-like endoprotease to form two subunits of ~80 
kDa and ~207 kDa. Then these two subunits were excreted into hemolymph and 
transported into ovary. The second cleavage was assumed to take place in ovary. The 
subunits of ~207 kDa was split by an unknown enzyme in ovary to bring two subunits 
of ~100 kDa and ~107 kDa, resulting in vitellin. 
  2) The results obtained in the in situ hybridization and immunohistochemistry 
indicated that the site of expression and translation of SpVg were the epithelial cells 
of hepatopancreatic tubules and the follicle cells of ovary. SpVg synthesized in the 
two sites was absorbed by the oocyte in the end, and cleaved to form the Vn.  
  Vg is usually considered a female specific protein, while it can be induced in male. 
But interestingly, we detected the expression of SpVg-like in the reproductive system 
of normal physiological male S. paramamosain, and compared it with SpVg in the 
female. The main contents are as follows: 















compared it with the gDNA and cDNA of SpVg from female crab. It revealed that the 
cDNA of SpVg-like was almost the same as SpVg, while SpVg-like retained the first 
three intron of SpVg gDNA. This phenomenon was called intron retention which was 
a type of alternative splicing. 
  2) We detected the expression of SpVg-like mRNA in all the tissues of the male S. 
paramamosain, and the result indicated that this gene was expressed only in the testis. 
  3) A band of ~210 kDa was detected in the seminal vesicle of male crab by western 
blot analysis, and we deduced that it was the SpVg-like protein. Moreover, its 
molecular weight was nearly as the big subunit of SpVg in the hemolymph of female 
crab, so we suggested that SpVg-like protein might be the same with the big subunit 
of SpVg in amino acid sequence. 
  4) Using immunohistochemistry, SpVg-like protein could be detected in the 
sperm/spermatophore of the testis, seminal vesicle and seminal receptacle of the mud 
crab. However, SpVg-like mRNA only appeared at the sperm of testis by in situ 
hybridization. Our results indicated that SpVg-like protein was stored in the 
sperm/spermatophore for a long time after synthesized in the sperm of testis, and not 
be consumed or utilized before fertilizing. So we predicted that SpVg-like protein 
might participate in the sperm maturation or fertilization. 
  In conclusion, this paper enriches the research of SpVg at the protein aspect, and 
find SpVg-like in the reproductive system of male mud crab. Our finding will 
facilitate the understanding of Vg in reproduction. 
 















第 1 章 绪论 
 1
第 1 章 绪 论 





的。Vg 与脊椎动物载脂蛋白 B-100（apolipoprotein B-100）以及微粒体甘油三酯















动物如鱼类和两栖类，其 Vg 在肝脏由肝细胞合成（Wallace 等，1981；Gerber-Huber
等，1987）；无脊椎动物中，线虫（Caenorhabditis elegans）的 Vg 在肠细胞内合
成（Sharrock，1983），大多数昆虫的 Vg 是在脂肪体内合成（Engelman，1979），
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的 Vg 核苷酸序列都较长，如金枪鱼（Thunnus thynnus）cDNA 全长 5600 bp  
（Pousis 等，2011），埃及伊蚊（Aedes Aegypti）cDNA 全长 8780 bp（Romans 等，
1995），刀额新对虾（M. ensis）cDNA 全长 7970 bp（Tsang 等，2003），日本囊
对虾（Marsupenaeus japonicus）cDNA 全长 7970 bp（Tsutsui 等，2000），蓝蟹
（Callinectes sapidus）cDNA 全长 7833 bp（Zmora 等，2007），拟穴青蟹（S. 
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